Abstract -
INTRODUCTION
There are two, first-year communication courses in the Bachelor of Technology program (B.Tech.) in the W. Booth School of Engineering Practice & Technology at McMaster University. In the past, the final group report and presentation produced only mediocre results and anecdotal evidence suggested that most student groups faced some form of negative team or group work experience. These anecdotal findings align with research in the field of team and group work among undergraduate students including a recent study about undergraduate engineering students' teamwork [1] . The authors found that 85% of participants experienced at least one problem, the most common being a "slacker teammate". While high achieving students were more proactive when dealing with slacker teammates, students often preferred to "do nothing" when confronted with domineering or exclusionary teammates. In conclusion, the authors argued that undergraduates lacked the ability to solve group work problems and called for more training around problem solving skills for undergraduates.
To date, team membership and group work skills have not been overtly taught in B.Tech. (beyond secondary resources made available to students and cursory peer evaluations), despite group work being one of our program level outcomes. In response, a series of workshops were developed to provide first-year students with an overview of team membership and group work best practices. These workshops incorporated self-reflection as a focus, in line with the work by Hirsch and McKenna [2] , and were launched in fall 2016. The hope for these workshops was to better equip students for future group work by providing them easy-to-remember tools and accessible resources about working in a group. What the authors found was that first-year students also developed an appreciation for their peers' individual diversity and, through self-reflection activities, developed a deeper level of self-awareness about one's worldview. These secondary outcomes open the conversation as to the importance of learning about interpersonal skills and teamwork early in engineering education where Canadian engineering programs continue to struggle with diversifying both their student body and faculty [3, 4, 5, 6] .
In what follows, the authors provide a brief overview of the engineering education literature that seeks to identify best methods for teaching groupwork skills to undergraduates. Next, we provide an overview of the group work workshops. Then, we describe the outcome of focus groups held with students concerning their experiences of the workshop. Finally, the authors conclude with a call for more research to better understand the role of teamwork as a means for developing tolerance of diversity among firstyear undergraduate students.
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LITERATURE REVIEW
The body of engineering education literature on effective group work practices is robust. Scholars have identified the benefits of group-based learning including its ability to provide "significant gains in academic success, quality of interactions with both classmates and faculty members, and attitudes toward the college [university] experiences" [7] . Leaders in the field have identified numerous best practices when teaching group work or skills for team membership in engineering classrooms.
The following is a list of strategies for instructors seeking to teach undergraduates about teamwork:
1. Institute instructor-formed heterogeneous student groups after class numbers have been stabilized (after the drop and add period) [8, 9, 10] . 2. Allow students to self-form into groups to lower the instance of conflict [7, 11] [8, 11] While some advice is seen to be contradictory, (for example, see above advice on who should form student groups), scholars agree that meaningful instructor engagement, clear and focused group tasks, and accounting for conflict and its resolution remain key factors of successful undergraduate groupwork instruction. The groupwork workshops integrated into the B.Tech. program included activities and material meant to provide students with a toolkit when engaging with peers and in groups within academic settings and later in the workplace.
In the next section, the authors provide an overview of the group work workshop design including the subject matter and assessments. We also discuss the importance of learning about teamwork in a low-stakes environment.
GROUP WORK WORKSHOP DESIGN
The best practices from the Engineering Education literature were used to identify suitable topics for three workshops that were given during regularly scheduled class time. Each workshop was meant to build on the lessons and materials covered in the previous workshop with a culminating activity -in the final week of workshops -with the aim of allowing students to demonstrate the skills they learned in the previous workshops. The following is a brief overview of these workshops and their associated assessments.
Workshop Design and Subject Matter
The first 'group work' workshop took place following nine weeks of more typical undergraduate course structure; that is, students learned material about topics featured in the communications course textbook and examples pulled from industry situations and instructor experiences. Instructors taught this material using lecture-style instruction and in-class active learning activities that were evaluated through various summative assessments.
For the first workshop, students were asked to read Charles Duhigg's article from the New York Times "What Google Learned from Its Quest to Build the Perfect Team" [12] . This departure from the textbook as a reading resource was useful in signalling a departure from the regular course-based material. The workshop content also differed from previous classes due to its prioritization of activity-based experiential learning [13] with far fewer short, interspersed lectures.
In the first workshop week, students were asked to selfreflect on their past experiences as a team member and then asked to reflect on how they like to work in a team using an activity based on Joseph Luft and Harrington Ingham's (1955) Johari Window [14] . These reflections were completed individually and then discussed in the larger group. Following a transitionary activity and short lecture on conflict management techniques, students were then put in small groups and asked to devise strategies for mitigating group conflict. These scenarios included such topics as working with peers who were resistant to group work or working with a dominating team member. These activities were interspersed with short overviews of practical tools for students -tools which built toward their teamwork toolkit -from which they could draw in future group work scenarios. In the above conflict scenarios activity, for example, students learned de-escalation techniques such as "I-statements" or behaviour, consequences, and feelings statements. The final activity of this session focused on practicing active listening.
This relatively in-depth overview of the first week of workshops provides insight into the teaching and learning approach applied across the three weeks. In brief, the second and third workshops covered topics including: healthy team environments; functioning teams; best practices for team and project management (for example, identifying team norms, making timelines, scheduling meetings, having a communication plan); group roles (and their rotation); decision making strategies; and best meeting practices for generating ideas and completing quality work on time. While there appear to be quite a few topics covered in these remaining in-class workshops, experiential learning activities were devised to address more than one of these topics at a time. Further, the instructor debriefed each activity to highlight best practices outlined in the literature review. Finally, the instructor provided take-home materials for students that underlined these best practices to use as a future resource.
Throughout these workshops, students were asked to reflect on their own experiences and preferences as a team member. The importance of self-reflection as a tool for building awareness through transformative learning is further discussed in section 4.
Workshop Assessment
To help engender student buy-in and ensure attendance during the final weeks of class, a time when attendance typically falls off, students received 2.5% toward their final grade for coming to class and taking part in each of the three, 3-hour workshops. In addition to marks associated with the in-class attendance, students were asked to submit three written assignments. These written assignments integrated materials covered in class and involved selfreflection. As an example of these written assignments, students were asked to write and submit answers to the following questions after participating in the first workshop:
1. Describe what kind of team member you think you are. 2. How might your actions and behaviours in groupwork affect other team members and the overall project outcome? 3. What kind of teams work best? Use Charles Duhigg's NY Times magazine article to answer this question. 4. What are your strengths as a team member? 5. What skills do you need to (further) develop for future group situations? Such exercises were worth a nominal amount (2.5% of one's final grade) to encourage their completion at a point in the semester where students were busy juggling competing academic responsibilities. Across the seven communication skills course sections, the rate of completion for this first assignment was 83.3%. While instructors did not provide formative feedback on each of the students' submissions, they did read them and assign a summative grade with general feedback, for example, submissions receiving the highest grade would include the following feedback: Answered all questions, interwove secondary resources expertly, formatting and grammar made for clear and persuasive communication, and no errors found in referencing (in-text & references section). However, instructors gave detailed feedback to the entire class on these assessments and best practices in selfreflection in the second and third workshops. Considering the placement of these workshops in a course on communication skills, these written assignments also assessed the best practices of written communication.
Altogether, the participation and complementary written assignments associated with these group work workshops culminated to 15% of students' final grade. The grade allocation was designed to allow students numerous opportunities to take part in these workshops and reward those who participated in self-reflection activities both in-class and by submitting their completed written assignments.
These group work workshops are unique because students learned about the best practices of team membership and group work outside of a significant group assignment which may carry significant grades with it. The focus on obtaining a group work skillset as the sole learning outcome is something not yet discussed in the literature. To date, the authors have not found other studies or examples of such an approach in the Engineering Education literature. As such, these workshops provide a rare opportunity to understand student perspectives about the acquisition of these skills unaffected by their larger group work experiences. As described below, these workshops also provide an opportunity to learn about and understand the role of heterogeneous team members.
CONNECTING DIVERSITY TO TEAMWORK TRAINING
The goal behind these workshops was to provide students with a teamwork toolkit which they can use in future educational scenarios and further hone when completing their mandatory co-op placement as part of their B.Tech. degree. However, a secondary -although no less important intended learning outcome -was to acknowledge the existence of different learning and collaboration styles within the classroom. Instructors worked to frame this acknowledgement of difference as a benefit rather than something that detracts from productivity and quality of work.
Using Schön's work, Adams, Turns, and Atman argue for an iterative and reactionary (reframing) approach to problem-solving in practice for engineering design [15] , the first author developed these workshops with the intention of (further) developing students' skills at reflective practice. In brief, this practitioner approach can be applied to a groupwork context by having students (1)
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Mann, Gordon, and MacLeod have argued that the ability to reflect is an "essential characteristics for professional competence" [16] . Williams has also argued for the importance of reflection as a learning dimension that is too often undervalued in undergraduate engineering education [17] . Finally, building on the body of pedagogical theory surrounding reflective practice, Hey, Van Pelt, Agogino, and Beckman identified self-reflection as a tool for students to learn and compare their own experiences to those of 'successful practitioners' [18] . These capabilities are not just important during their education but in their journey to become successful professionals.
The first-author, who is also the lead instructor for the first-year communications courses in B.Tech. and is a trained socio-cultural anthropologist, has conducted research, and developed and facilitated training materials on the topic of intercultural communication and diversity in Canadian workplaces. Her experience in designing intercultural competency workshops based on transformational learning was influential in the creation of these group work workshops. These workshops sought to build students' ability to transform their perspective, as advocated by Mezirow [19] , which involves the process of becoming critically aware of one's own perspective, of reformulating assumptions to be more inclusive, and to help students deal with "a broader range of experience(s)… [and] be more open to other perspectives". As such, activities were designed to engender knowledge, skills and positive feelings toward difference when encountered in team environments.
In its current form, these workshops provided an opportunity to acknowledge and appreciate 'difference' in relation to one's own identity. According to Neale, different types of diversity can create different kinds of conflict which affect how a team will perform [20] . Neale argued that demographic diversity could create interpersonal conflict, stating "this is the kind of conflict people should fear.
People think, I have a different opinion than you. I don't like what you do or how you do it. I don't like you".
In their research, Jehn, Northcraft, and Neale [21] found that informational diversity, that is, a person's education, experience, as well as values and goals for the project, produced productive conflict often leading to higher quality output. With the hope of increasing diversity in undergraduate engineering programs, it is important to mitigate these negative outcomes and find ways to prepare our students to work in diverse teams in the classroom and workplace.
Using teamwork preferences to engage and appreciate peers' informational diversity may also engender tolerance toward demographic diversity and is an avenue requiring further exploration in the field of engineering education. Scholars have argued that students should be organized in homogeneous teams according to gender and ethnic identities in order to mitigate isolating experiences for visible minority students in the classroom [8, 11] . These authors implied that students will gain a tolerance for difference (that is, different peers) as they mature -noting that creating heterogeneous groups was appropriate for third and fourth year undergraduates. As with group work skills and self-reflection, these skills must be taught to students overtly to give students sufficient time to understand their own biases, both conscious and unconscious, in the classroom and as future engineering practitioners.
Having acknowledged the role of diversity in this training, the group work workshops did not incorporate any overt material on demographic diversity. However, experiential learning activities incorporated scenarios with diverse identities and instructors debriefed these activities by asking students their opinions on the role of personal identity in relation to team work scenarios. The importance of demographic diversity of team members was a topic covered in the textbook, the reading of which was assigned and assessed through online quizzes and the final exam.
As such, through various activities designed to develop self-awareness of one's own strengths and weaknesses within teams, students were afforded an opportunity to identify their peers' teamwork preferences that overlapped pre-existing social and cultural identities. In this way, preferences for teamwork became a means to align oneself with individuals who one may or may not be perceived as socially and culturally different. Further, the identification of one's own preferences when working in teams provided students another world view, that is, an encompassing picture of reality based on shared cultural assumptions about how the world works [22] .
As will be further described in the next section, students identified the benefits of working with different students (as a heterogeneous workforce on a defined project) and acknowledged that their own method of group work, could be particular to themselves. This latter point is important to the process of self-reflection and understanding and accepting the unique position of one's point of view. The importance of these factors is further elucidated below.
RESEARCH
Four of seven sections of the communication skills course were asked to participate in focus groups concerning the group work workshops during the final class of the semester. Participation in these focus groups was voluntary and focus groups were conducted by researchers at McMaster's on campus institution for teaching and learning excellence, the MacPherson Institute. Data collected during these interviews were CEEA17; Paper 37 University of Toronto; June 4-7, 2017
Page 5 of 7 anonymized and returned to the instructor after the grades for the courses were submitted. The authors of this article obtained ethics approval for this research through McMaster's Research Ethics Board.
35 students chose to participate in the focus groups. There were five female participants and 30 male participants and all but one student (34) were in their firstyear of university. This demographic information is representative of the general make-up of the B.Tech. firstyear undergraduate program.
Student feedback highlighted the benefits of learning about group work in a low-stakes environment in which they identified learning about the process mattered more than the outcome of group tasks in the workshop. Students also noted that the group work workshops were a good way to get to know people and the activities helped them to become better group members.
Further, when asked to describe the greatest benefit to collaborating with peers or when asked to give advice to incoming first-year undergraduates about teamwork, students identified diversity in opinions and teammates as an important feature. The following excerpts are taken from the focus group in response to giving advice about groupwork to future B.Tech. students. These excerpts were selected because they spoke specifically of tolerance, diversity, or getting to know a teammate beyond just their work habits -in a way that would align with one's demographic diversity. Other similar responses included 'being open to multiple perspectives', 'being adaptable', and 'coming in with an open mind'. It was these excerpts, the experiences of the first author as an instructor, and the feedback from the focus group facilitators which highlighted the importance of diversity as an underlying topic in these sessions. These connections are further discussed in the following section.
DISCUSSION
Engineering Education scholars have argued for the importance of teaching group work and group project management [7, 8, 9, 10, 11] . These workshops provided an opportunity to spend time in the classroom teaching best practices for group work using experiential learning activities. Through various in-class work and assessment pieces, student feedback demonstrated an appreciation for the opportunity to self-reflect on their role in a team. Further, there appeared a shift in the awareness and tolerance of the diversity found among group members which demonstrates a potential area for further investigation.
The authors of this paper argue that these workshops are a positive start toward developing a tolerance toward diversity among the student body, in addition to helping students become successful practitioners and skilled team members. The building of tolerance was only possible through self-reflection to understand that there are differences between one's own and other's world view. While this discussion centred primarily around team work and group project preferences, it is in line with discussions of other forms of student diversity.
In its current form, the distinction between identifying and accepting a peer's teamwork preferences as a means of building tolerance toward a peer's social identity (incorporating social, cultural, ethnic, religious, or sexual identity) needs further exploration. It is the opinion of the authors that more needs to be done to build first-year students' awareness, skills, and level of tolerance toward diversity.
It is the opinion of the authors that these group work workshops are the first step toward building group work skills and tolerance toward identity. According to the firstauthor's experience in the field of intercultural competency training and scholars in this field [23] , such training must be iterative and returned to periodically over time. Therefore, the authors of this paper advocate that future communications or management courses integrate material designed to develop students' self-awareness, through selfreflective activities, and build tolerance toward diversity through implied and overt activities and assessments.
Such an endeavor would require buy-in and commitment at both a faculty and departmental level. As one example, McMaster University's Faculty of Engineering will integrate two courses into its curriculum in the near future: the first will focus on gender equity in engineering workplaces while the second, will feature diversity in Canadian workplaces.
Feedback from the B.Tech. communications course focus groups on specific activities will also be integrated into future iterations. Future group work workshops will CEEA17; Paper 37 University of Toronto; June 4-7, 2017
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CONCLUSION
In an attempt to address employers concerns for workready graduates, 'group work' workshops were integrated into first-year communication skills courses in the B.Tech. program. These workshops provided a low-stakes environment where undergraduate students learned about the best practices of team membership and group work as identified by leading scholars in the field of Engineering Education. The hope for these workshops was to better equip students for future group work activities by providing them easy-to-remember tools and accessible resources about working in a group. What the authors found was that first-year students also developed an appreciation for their peers' individual demographic diversity and, through self-reflection, developed a deeper level of self-awareness. These secondary outcomes open the conversation to the importance of learning about interpersonal skills and teamwork early in engineering education where Canadian engineering faculty continue to struggle to diversify both their student body and faculty. More research is needed to understand the potential connection between fostering a tolerance toward diversity within these workshops and in undergraduate engineering classrooms.
